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COP-21: Paris Agreement Article 7 (7c)

« Strengthening scientific knowledge on climate, including
research, systematic observation of the climate system
and early warning systems, in a manner that informs
climate services and supports decision- making

SBSTA Conclusions:

 |nvited GCOS to collaborate with relevant partners to
continue enhancing access to, and understanding and
Interpretation of, data products and information to support
decision-making on adaptation and mitigation at national,
regional and global scales
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in review

Measurement
Domain

Essential Climate Variables

Atmospheric

Surface: Air temperature, Wind speed and direction, Water vapour, Pressure,
Precipitation, Surface radiation budget.

Upper-air: Temperature, Wind speed and direction, Water vapour, Cloud
properties, Earth radiation budget, Lightning.

Composition: Carbon Dioxide, Methane, Other long-lived greenhouse gases,
Ozone, Aerosol, Precursors for aerosol and ozone.

Oceanic

Physics: Temperature, Sea Surface Temperature, Salinity, Sea Surface Salinity,
Currents, Surface Currents, Sea Level, Sea State, Sea Ice, Ocean Surface Stress

Biogeochemistry: Inorganic Carbon, Oxygen, Nutrients, Transient Tracers, Nitrous
Oxide, Ocean Colour

Biology/Ecosystems: Plankton, Marine Habitat

Terrestrial

Hydrology: River discharge, Groundwater, Lakes, Soil Moisture
Cryosphere: Snow, Glaciers, Ice sheets and Ice shelves, Permafrost

Biosphere: Albedo, Land cover, Fraction of absorbed photosynthetically active
radiation, Leaf area index, Above-ground biomass, Soil carbon, Fire, Land Surface
Temperature

Human resource use: Water use, GHG fluxes




Global Glacier Inventory | | Glacier Area Lake Ice Cover

Changes
Seasonal Snow Cover Extent

Land Surface Temperature

Lake Surface Temperature

Land Cover Change | | Burnt Area

Land Cover Fire Disturbance

LAI Lake Area Lake Colour

Lake Development (permafrost)

Surface Inundation (soil moisture)

P173 R60 8" January 2015 USGS/NASA

Bare Soil Cover | Albedo| FAPAR | |Peatland Area (Soil Carbon)




Table of Contents

PART |: Broad Context - Meeting the needs of the UNFCCC, Adaptation and Climate Services and Climate
Lol =T 3 o= D PO SOOI 5
1. Introduction...
2.  Implementation......ceeceeeecnene.e
3. Observations for Adaptation, Mitigation and Qimate Indicators .
B L A B DL AL N et veritiiriiees e iisraiene s e ssmnsnaas srebbanesasnt ves b ersstrbebaseeanbrasans
3.2 Mitigation....
3.3 Climate INdICators ..c.occviieeiniimniinessssnenreesinne
4, The Broader relevance of Cimate Obsenvations. ... iencsasessssssreresens

4.1, L0 T LT 4o 43N
4.2, Agenda 2030 and the Sustainable Development Goals... .
4.3 R IS8 1 COMVE MEIDN . ratiat et saeassaasas sessssessssmss e sasshssens bassbamssRasns s £as eRemsadeR 4 beea £0 5 484008 a8 18428 S 4k bR hme e b ms b srt s bnsd bt tan
4.4 Sendai Framework for Disaster Risk Reduction2015-2030. ....ceereeeerreenneeer s e e s ssesssssessrnsenssmsenssmnssssmsesssnnes 29

5. Consistent Observations Across the Earth System Cycles....mnin, w29

6. Capacity Developmentand Regional and National Support .............................................................................. 33
6.1 The GCOS Cooperation Mechanism .. .
6.2 NBEIONBI COOMINBUON . caiaesierrisrssmrstrarssessns sasrssstsasassbsssassasssns vassmssssssssssssss s ssssns bossssanssssssssas sanssnssassmssmsssnssssnsrs
6.3 LTI =3 S TS
6.4 Information and Communication.

PART II: Detailed Implementation.............
1 Introduction............
2.  Overarching and CrossCuting ACHONS .o c v smssssnssssssaisniss s s sssssises .39

2.1, Requirements for Climate Observatiol

22 PIoNING, REVMW N0 Vg v 2 3 Data ma nage me nt stewa rds h| p = nd access
2.3 Data management, stewardship and aceess............
2.4 Production of Integrated ECV Products

T melandedato| dwaratiens | D 4} Production of Integrated ECV Products

ATMOSPHERIC CLIMATE OBSERVING SYSTEM

3.1 Atmospheric Domain —Near-surface vanables.

3.2 Atmospheric Domain —Upper-Air...

3.3 AtMOSPhEriC DOMAIN = oM POS I OMk 1 1tttieans vrrrrersesnsrissrrsssaressbessb s aneaanssess ses e sssbrestssssssesnssessensatinss eessasinsssses B9

3.4 Atmospheric Domain —Scientific And Technological ChallBNEES .......ccoveiueririniiiieis et s e 96
4, QOCEANIC CUMATE OBSERVING SYSTEM ....voreieceeeererarscereesseressssesmsssnssssss sersssses sssesesssssesarsensensss sassesenssssenssnssses 99

4.1 Overview "

4.2 OCRANIE PRYSTICAT ECWS 1ovtieeiiuieinie ivurianeessias veabesessssmss aseesnssnsans sessnssasssass senss sessessnssansssssssssssssen sanssnsanes ernsensssssas

4.3 Oceanic Domain: BiogeoChe MiS Iy v i i e i e s s e E s e a s

4.4 Oceanic Domain: Biclogy/Ecosystems .

4,5 Key elements of the Sustained Ocean observing system for CliMate. v s 128

4.6 Coordination of observations in the coastal ZONE.......ccvvrrierieeereesrceee e srs s ssssaessressnsssssssnssnnnasees 1L
5. TERRESTRIAL CUMATE OBSERVING SYSTEM.....

5.1 Introduction........ccoeeenes

5.2 General Terrestrial ACtiONS .. .ovivreeveerrerrrreres e seeereriaenns

5.3 L1 LT ¢ T = PO 1.1

5.4 Cryosphere..

5.5 Biosphere . venemnisissiananinn .

5.6 Human Use Of Natural RESOUIOES 1uuuv i iseueen e sireosnsssnsssmssasussinssnssssinsnssnsss saenssasssaessssnssssns sanssnsnas vnssmssnsansaassns 194

5.7 Potential for Latent and Sensible Heat Flux from Land to be an ECV .....cvviciiicniieniinsnninsmsssnssisss s s 198
6.  SUMMARY OF ACTIONS.....o oot cccererseressssesssssssssssmssassssessssssssssssmnsssen .200

L Y T e I LT U L LSOO OSSO 202

6.2 Atmosphenc ACtiONS viwian ,208

6.3 Oceanic Actions .......
6.4 Terrestria | ACTIONS i imemssrsr s s s s e s s an s s s e b s e s a s sas s sanaasans SO0




Ive prior to L

USGS arch

lon images

c.a. 2.6 mill

==

I

S

o
o

==

=L 7

—

R o
=

=z
L
Vo s
Vo
&

2
ey
A
2

o

22

2z

= 2t 7

oA

] QW

Wil
(]
@».&..,%«é..__
3'

Vo

) ,w
i {

]
7

. |

777,
=

=
i~ =
> ey =
Y Y o

—
Z=

E—
-

.
g2

S
—

-

oIS

=

==

e
=

W

o

-

'~

5222
e

-

s
S
s

=

o

s
S

(
- B ..?3 i

Number of images

L ]1s0

B 200250 | | 400-450 | | 600-650 [ 800-850

Archive holdings pre-LGAC

o
o
P
o
0
®©
o
o
i
o
0
©
o
o
rs
o
0
<
o
o
@
o
0
N
o
o
%
o
O

o
Yo}
P
o
o
(0]
o
Te}
e
o
o
~
o
(9]
o
o
o
Te}

] 100-150 [ 300-350

B 150200 [ 350-400 [ 550-600 | | 750-800 [ >950

/ldx.doi.org/10.1016/j.rse.2015.11.032

Wulder, et al. 2016. RSE. http



http://dx.doi.org/10.1016/j.rse.2015.11.032
http://dx.doi.org/10.1016/j.rse.2015.11.032

USGS archive up to Jan 1, 2015

dded by LGAC

ion images a

.. 3.2m

lon images

c.a. 5.8 mill

..-m iasall

LA

..-.fu...
L]

yg

2

>,
125 s
I

{2

“nd
_“ ."""m-
Ay T

g

\
' o

"f: iy
iy,
QM;S
(/] :.:
Ay

Q ;3
o HIN
i
SN
it

0
N

Q
\
)

S

L

2=

e o

/A

& &
& &

P
2

V /

\

|
il
e

i

e

e

——_

.,,_

\

BNAM

Number of images

L ]1s0

Archive holdings as of

B 200250 | | 400-450 | | 600-650 [ 800-850

January 1, 2015

o
o
P
o
0
®©
o
o
i
o
0
©
o
o
rs
o
0
<
o
o
@
o
0
N
o
o
%
o
O

o
Yo}
P
o
o
(0]
o
Te}
e
o
o
~
o
(9]
o
o
o
Te}

] 100-150 [ 300-350

B 150200 [ 350-400 [ 550-600 | | 750-800 [ >950

/ldx.doi.org/10.1016/j.rse.2015.11.032

Wulder, et al. 2016. RSE. http


http://dx.doi.org/10.1016/j.rse.2015.11.032
http://dx.doi.org/10.1016/j.rse.2015.11.032

Future archive

an additional ~ 2.3 mill

ion images

W

Ay

Vo

55555

V /

By

22

e

¥~
2= >

o s
=S
e =,

2
o
=

P
==

\

N

,.
il

Potential future archive
holdings (with LGAC)

W

|

B 200250 | | 400-450 | | 600-650 [ 800-850

. | s0-100 [ 250-300 [ | 450-500 | | e50-700 [ 850-900

Number of images

L ]1s0

1Y)

] 100-150 [ 300-350 [ | 500-550 | | 700-750 [} 200-950
B 150200 [ 350-400 [ 550-600 | | 750-800 [ >950

/ldx.doi.org/10.1016/j.rse.2015.11.032

Wulder, et al. 2016. RSE. http


http://dx.doi.org/10.1016/j.rse.2015.11.032
http://dx.doi.org/10.1016/j.rse.2015.11.032

Box 4 Global Climate Observing System climate monitoring principles

(Revised Reporting Guidelinesas agreed by the UNFCCC at Bali, December 2007, decision 11/CP.13)

Effective monitoring systems for climateshould adhere to the following principles:

a)
b)
c)

d)

g)

h)

i)

The impact of new systems or changesto existing systems shouldbe assessed prior to implementation;

A suitable period of overlapfor new and old observing systemsis required;

The details and history of local conditions, instruments, operating procedures, data processing algorithms and other
factors pertinent to interpreting data (i.e. metadata) should be documented and treated with the same care as the data
themselves;

The quality and homogeneity of data should be regularly assessed as a part of routine operations;

Consideration of the needs for environmental and climate-monitoring products and assessments, such as
Intergovernmental Panel on Climate Change assessments, should be integrated into national, regional and global
observing priorities;

Operation of historically-uninterrupted stations and observing systems shouldbe maintained;

High priority for additional observations should be focused on data-poor regions, poorly-observed parameters, regions
sensitive to change,and key measurements with inadequate temporalresolution;

Long-term requirements, including appropriate sampling frequencies, should be specified to network designers,
operators and instrument engineersat the outset of system design and implementation;

The conversion of research observing systems to long-term operations in a carefully-planned manner should be
promoted;

Data management systems that facilitate access, use and interpretation of data and products should be included as
essentialelements of climate monitoring systems.

UNFCCC CoP decision 11/CP.13




Furthermore, operators of satellite systems for monitoring climate need to:

a)

b)

Take steps to make radiance calibration, calibration-monitoring and satellite-to-satellite cross-calibration of the full

operational constellation a part of the operationalsatellite system;
Take steps to sample the Earth system in such a way that climate-relevant (diurnal, seasonal, and long-term interannual)

changes can be resolved.

Thus satellite systems for climate monitoring should adhereto the following specific principles:

a)
b)

c)

d)

g)

h)

Constant sampling within the diurnal cycle (minimizing the effects of orbital decay and orbitdrift) should be maintained;
A suitable period of overlap for new and old satellite systems should be ensured for a period adequate to determine
inter-satellite biasesand maintain the homogeneity and consistency of time-series observations;

Continuity of satellite measurements (i.e. elimination of gaps in the long-term record) through appropriate launch and
orbital strategiesshould be ensured;

Rigorous pre-launch instrument characterization and calibration, including radiance confirmation against an
internationalradiancescale provided by a national metrology institute, should be ensured;

On-board calibration adequate for climate system observations should be ensured and associated instrument
characteristics monitored;

Operational production of priority climate products should be sustained and peer-reviewed new products should be
introduced as appropriate;

Data systems needed to facilitate user access to climate products, metadata and raw data, including key data for
delayed-mode analysis, should be established and maintained;

Use of functioning baseline instruments that meet the calibration and stability requirements stated above should be
maintained for as long as possible, even when these exist on decommissioned satellites;

Complementary in situ baseline observations for satellite measurements should be maintained through appropriate
activities and cooperation;

Random errors and time-dependent biasesin satellite observations and derived products should be identified.

UNFCCC CoP decision 11/CP.13
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Source JRC and GEE (J-F. Pekel, A. Cottam, N. Gorelick, A.S. Belward)

Rate of image acquisition by month L5,7,8 L1T
(March 1984 to October 2015)



Source JRC and GEE (J-F. Pekel, A. Cottam, N. Gorelick, A.S. Belward)

First year of imaging L5,7,8 L1T (1984 — 2013)
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Potential future archive
holdings (with LGAC)
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Lessons and key messages ——

@ The growing Landsat archive (and evolving
computing power) underpins a whole new
suite of variables for international global
environmental and development actions

@ LGAC is increasing the availability of
climate quality observations — in line with
the Global Climate Monitoring Principles
agreed by UNFCCC (decision 11/CP.13)

@ Important in at least 19 GCOS
Implementation Plan actions. Plan is in
review 25 July to 51" September 2016
http://www.wmo.int/pages/prog/gcos/

LGAC must continue
L1T production should progress

© O ®

Fusion with other archives should be
tested to fill critical geographic and
temporal gaps

23" July 1972

11th February 2013



